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Design Basis for Preparation of Air Permitting Applicability Determination for the V-Tanks Treatment 
System 

The following calculations provide the design basis for the determination of air pollution control needs.  The 90% UCL 

concentrations were taken from the draft EDF-6326 “Revised Source Term Inventory for the V-Tank Waste.“  This same 

EDF also documents the mass of the consolidated waste stream to be 45,987 kg.   

Projected Non-Carcinogenic Emission Rate 
The projected non-carcinogenic emission rate is based on potentially emitting all non-carcinogenic contaminants within 

one 48-hour period.   Therefore the 90% UCL concentration for each contaminant is multiplied by the mass of waste to be 

treated (45,987 kg), divided by 48 hours, and converted to pounds.   This information is then combined with ISC-Prime 

modeling results used in APAD 04-53 from September of 2004 to produce predicted ambient concentrations at the nearest 

point of public access (Highway 33).  These predicted ambient concentrations were then confirmed to be below the 

IDAPA Acceptable Air Concentration.  

Example:  

Aluminum  

6.40E2 mg/kg X 45987 kg X 2.2046 lbs/mg / 48 hours = 1.35 lbs/hour per 48 hour operating period. 

1.35 lb/hr/48hrs x 0.0082 mg/m3 per lb/hr = 1.11E-2 mg/m3 

2005 APAD TAN V-TANKS NON-CARCINOGENS 

POLLUTANT 
95%UCL  
(mg/kg) 

Total 
Mass 
(lb) 

Emissions   
lb/hr/48 hr 

IDAPA EL  
lb/hr 

Modeled 
Ambient 
Conc. 
mg/m3 

IDAPA  
AAC 

mg/m3 

LESS 
THAN 
IDAPA  
EL OR 
AAC

Al 6.40E+02 6.49E+01 1.35E+00 6.67E-01 1.11E-02 5.00E-01 Y 

Cr 3.93E+02 3.98E+01 8.30E-01 3.30E-02 6.80E-03 2.50E-02 Y 

Fe 3.55E+03 3.60E+02 7.50E+00 3.30E-02 6.15E-02 2.50E-01 Y 

Mg 2.12E+03 2.15E+02 4.49E+00 6.67E-01 3.68E-02 5.00E-01 Y 

Mn 9.90E+02 1.00E+02 2.09E+00 3.30E-01 1.71E-02 2.50E-01 Y 

Si 1.62E+04 1.64E+03 3.42E+01 6.67E-01 2.81E-01 5.00E-01 Y 

Sb 2.51E+00 2.55E-01 5.30E-03 3.30E-02 4.35E-05 2.50E-02 Y 

Ba 3.89E+01 3.94E+00 8.21E-02 3.30E-02 6.73E-04 2.50E-02 Y 

Fluoride 1.52E+01 1.54E+00 3.21E-02 1.67E-01 2.63E-04 1.25E-01 Y 

Hg 1.01E+02 1.03E+01 2.14E-01 3.00E-03 1.76E-03 2.50E-03 Y 

Se 1.09E+00 1.10E-01 2.29E-03 1.30E-02 1.88E-05 1.00E-02 Y 

Ag 2.80E+01 2.84E+00 5.91E-02 7.00E-03 4.84E-04 5.00E-03 Y 

Zn 4.16E+02 4.22E+01 8.79E-01 6.67E-01 7.21E-03 5.00E-01 Y 

Co 7.55E-01 7.65E-02 1.59E-03 3.30E-03 1.31E-05 2.50E-03 Y 

Cu 4.61E+01 4.68E+00 9.74E-02 1.30E-02 7.99E-04 1.00E-02 Y 

Sn 3.61E+00 3.66E-01 7.63E-03 1.33E-01 6.26E-05 1.00E-01 Y 

TCE 5.90E+03 5.98E+02 1.25E+01 1.79E+01 1.02E-01 1.35E+01 Y 

TCA 2.83E+02 2.87E+01 5.99E-01 1.27E+02 4.91E-03 9.55E+01 Y 

acetone 1.40E+02 1.42E+01 2.96E-01 1.19E+02 2.43E-03 8.90E+01 Y 

carbon disulfide 2.17E+01 2.20E+00 4.59E-02 2.00E+00 3.76E-04 1.50E+00 Y 

2-butanone 7.51E+01 7.61E+00 1.59E-01 3.93E+01 1.30E-03 2.95E+01 Y 

1,2-dichloropropane 2.51E+01 2.55E+00 5.31E-02 2.31E+01 4.35E-04 1.74E+01 Y 
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bromoform 5.01E+01 5.08E+00 1.06E-01 3.33E-01 8.68E-04 2.50E-01 Y 

2-hexanone 5.01E+01 5.08E+00 1.06E-01 1.33E+00 8.68E-04 1.00E+00 Y 

toluene 4.31E+01 4.37E+00 9.10E-02 2.50E+01 7.46E-04 1.88E+01 Y 

chlorobenzene 1.22E+01 1.24E+00 2.58E-02 2.33E+01 2.11E-04 1.75E+01 Y 

ethylbenzene 2.17E+01 2.20E+00 4.59E-02 2.90E+01 3.76E-04 2.18E+01 Y 

styrene 2.51E+01 2.55E+00 5.30E-02 6.67E+00 4.35E-04 1.00E+00 Y 

cis-1,2-dichloroethylene 1.20E+01 1.21E+00 2.53E-02 5.27E+01 2.07E-04 3.95E+01 Y 

xylene 2.17E+01 2.20E+00 4.59E-02 2.90E+01 3.76E-04 2.18E+01 Y 

Naphthalene 3.93E+02 3.98E+01 8.30E-01 3.33E+00 6.80E-03 2.50E+00 Y 

1,2,4-trichlorobenzene 3.44E+03 3.49E+02 7.26E+00 2.47E+00 5.96E-02 1.85E+00 Y 

1,4-dichlorobenzene 9.66E+02 9.79E+01 2.04E+00 3.00E+01 1.67E-02 2.25E+01 Y 

di-n-butylphthalate 4.17E+00 4.23E-01 8.82E-03 3.33E-01 7.23E-05 2.50E-01 Y 

phenol 5.01E+00 5.08E-01 1.06E-02 1.27E+00 8.68E-05 9.50E-01 Y 

2,4,5-trichlorophenol 2.36E+01 2.39E+00 4.98E-02 ----- 4.08E-04 1.60E-03 Y 

2-chlorophenol 7.49E+01 7.59E+00 1.58E-01 3.30E-02 1.30E-03 2.50E-02 Y 

2-nitroaniline 2.84E+01 2.88E+00 6.00E-02 2.00E-01 4.92E-04 1.50E-01 Y 

3-nitroaniline 1.32E+02 1.34E+01 2.78E-01 2.00E-01 2.28E-03 1.50E-01 Y 

4-nitroaniline 1.96E+01 1.99E+00 4.15E-02 2.00E-01 3.40E-04 1.50E-01 Y 

di-n-octylphthalate 1.22E+01 1.23E+00 2.57E-02 3.33E-01 2.11E-04 2.50E-01 Y 

diethylphthalate 9.12E+00 9.24E-01 1.93E-02 3.33E-01 1.58E-04 2.50E-01 Y 

dimethylphthalate 1.21E+01 1.23E+00 2.56E-02 3.33E-01 2.10E-04 2.50E-01 Y 

hexachlorocyclopentadiene 2.51E+01 2.55E+00 5.31E-02 7.00E-03 4.35E-04 5.00E-03 Y 

isophorone 1.21E+01 1.23E+00 2.56E-02 1.87E+00 2.10E-04 1.40E+00 Y 

nitrobenzene 5.01E+01 5.08E+00 1.06E-01 3.33E-01 8.68E-04 2.50E-01 Y 

pentachlorophenol 2.84E+01 2.88E+00 6.00E-02 3.30E-02 4.92E-04 2.50E-02 Y 

pyridine 1.21E+01 1.23E+00 2.57E-02 1.00E+00 2.10E-04 7.50E-01 Y 
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Projected Carcinogenic Emission Rate 
The projected carcinogenic emission rate is based on potentially emitting all carcinogenic contaminants over a one-year 

time frame.   Therefore the 90% UCL concentration for each contaminant is multiplied by the volume of waste to be 

treated (45987 kg), divided by 8760 hours (24 hrs x 365 days), and converted to pounds. This information is then 

combined with ISC-Prime modeling results used in APAD 04-53 from September of 2004 to produce predicted ambient 

concentrations at the INL boundary.  These predicted ambient concentrations were then confirmed to be below the 

IDAPA Acceptable Air Concentration for Carcinogens.  

Example:  

 Arsenic 

1.14 mg/kg X 45987 kg X 2.2046 lbs/mg / 8760 hours = 1.32E-5 lbs / hour / annual 

1.32 E-5 lbs/hour/annual X 0.0082 mg/m3 per lb/hr = 9.38E-8 ug/m3  

2005 APAD TAN V-TANKS CARCINOGENS 

POLLUTANT 
95% UCL 
(mg/kg) 

Total 
Mass 
(lb) 

Emissions 
lb/hr/Annual

 IDAPA 
EL lb/hr 

Modeled 
Ambient 
Conc. 
ug/m3 

 IDAPA 
AACC 
ug/m3 

Less 
than

IDAPA 
EL OR 
AACC 

As 1.14E+00 1.16E-01 1.32E-05 1.50E-06 9.38E-08 2.30E-04 Y 

Be 2.37E+00 2.40E-01 2.74E-05 2.80E-05 1.95E-07 4.20E-03 Y 

Cd 6.78E+00 6.88E-01 7.85E-05 3.70E-06 5.57E-07 5.60E-04 Y 

Ni 3.41E+01 3.46E+00 3.95E-04 2.70E-05 2.80E-06 4.20E-03 Y 

Aroclor-1260 2.37E+01 2.40E+00 2.74E-04 6.60E-05 1.95E-06 1.00E-02 Y

Aroclor-1254 2.47E-02 2.50E-03 2.86E-07 6.60E-05 2.03E-09 1.00E-02 Y 

TCE 5.90E+03 5.98E+02 6.83E-02 5.10E-04 4.85E-04 7.70E-01 Y

PCE 2.35E+02 2.38E+01 2.72E-03 1.30E-01 1.93E-05 2.10E+00 Y

vinyl chloride 1.22E+01 1.23E+00 1.41E-04 9.40E-04 9.99E-07 1.40E-01 Y 

methylene chloride 2.54E+01 2.57E+00 2.94E-04 1.60E-03 2.08E-06 2.40E-01 Y 

1,1-dichloroethylene 1.06E+02 1.07E+01 1.23E-03 1.30E-04 8.71E-06 2.00E-02 Y 

1,1-dichloroethane 1.06E+01 1.07E+00 1.22E-04 2.50E-04 8.69E-07 3.80E-02 Y 

chloroform 1.21E+01 1.23E+00 1.41E-04 2.80E-04 9.98E-07 4.30E-02 Y 

1,2-dichloroethane 2.52E+01 2.55E+00 2.91E-04 2.50E-04 2.07E-06 3.80E-02 Y 

carbon tetrachloride 2.17E+01 2.20E+00 2.51E-04 4.40E-04 1.79E-06 6.70E-02 Y 

1,1,2-trichloroethane 1.22E+01 1.24E+00 1.41E-04 4.20E-04 1.00E-06 6.20E-02 Y 

benzene 2.51E+01 2.55E+00 2.91E-04 8.00E-04 2.06E-06 1.20E-01 Y 

1,1,2,2-tetrachloroethane 1.22E+01 1.24E+00 1.41E-04 1.10E-05 1.00E-06 1.70E-02 Y

bis(2-ethylhexyl)phthalate 5.52E+02 5.59E+01 6.38E-03 2.80E-02 4.53E-05 4.20E+00 Y 

2,4,6-trichlorophenol 1.52E+01 1.54E+00 1.76E-04 1.20E-03 1.25E-06 1.80E-01 Y 

benzo(a)pyrene 1.09E+03 1.10E+02 1.26E-02 2.00E-06 8.95E-05 3.00E-04 Y 

hexachlorobenzene 1.21E+01 1.23E+00 1.41E-04 1.30E-05 9.98E-07 2.00E-03 Y 

hexachlorobutadiene 1.22E+01 1.23E+00 1.41E-04 3.30E-04 9.99E-07 5.00E-02 Y 

hexachloroethane 1.22E+01 1.23E+00 1.41E-04 1.70E-03 1.00E-06 2.50E-01 Y 

bis(2-chloroethyl)ether 1.21E+01 1.23E+00 1.41E-04 2.00E-05 9.98E-07 3.00E-03 Y 
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Projected Radionuclide Emission Rate 

The projected radionuclide emission rate is based on potentially emitting a 0.001 fraction of each solid or liquid 
radionuclide and 1.000 fraction for each gaseous radionuclide (tritium).  These emission factors are 
documented by EPA in 40 CFR 61 Appendix D, “Methods for Estimating Radionuclide Emissions”.   Therefore 
the 90% UCL concentration for each radionuclide is multiplied by the volume of waste to be treated (45987 kg) 
and then multiplied by the appropriate emission factor. An EPA CAP 88 modeling run is then used to determine 
an appropriate unit Ci dose for each of the radionuclides.  The maximally exposed individual was determined to 
be near the site boundary approximately 12100 m NE of TAN.  A copy of the modeling can be found in APAD 
04-53.  The radionuclide potential annual dose is totaled and confirmed to be below 0.1 mr/yr.    

Example: Pu239/240  

1.51E0 nCi/g X 45987 kg X 1000 g/kg X 1Ci/1E9nCi X .001 (emission factor) = 6.96E-5 Ci/yr/annual 

6.96E-5 Ci/yr/annual X 3.74 mrem/Ci = 2.6E-4 potential annual dose.   

2005 APAD TAN V-TANKS  RADIONUCLIDES 

Radionuclide 
95% UCL 

(nCi/g) 
Total 

Curies 
Emission 

Factor 
Potential 

Emissions Curies 

Modeled Unit 
Ci Dose 

mrem/yr/Ci 

Potential Annual 
Dose          

mrem/yr 

Pu-238 4.24E+00 1.95E-01 0.001 1.95E-04 3.46E+00 6.74E-04 

Pu-239/240 1.51E+00 6.96E-02 0.001 6.96E-05 3.74E+00 2.60E-04 

Am-241 2.36E+00 1.09E-01 0.001 1.09E-04 5.74E+00 6.23E-04 

Cm-242 9.73E-03 4.47E-04 0.001 4.47E-07 1.86E-01 8.32E-08 

Cm-243/244 7.36E-01 3.39E-02 0.001 3.39E-05 3.85E+00 1.30E-04 

Np-237 8.31E-03 3.82E-04 0.001 3.82E-07 5.24E+00 2.00E-06 

U-233/234 9.36E+00 4.30E-01 0.001 4.30E-04 1.42E+00 6.11E-04 

U-235 5.87E-02 2.70E-03 0.001 2.70E-06 1.33E+00 3.59E-06 

U-238 3.46E-02 1.59E-03 0.001 1.59E-06 1.25E+00 1.99E-06 

Sr-90 3.42E+03 1.57E+02 0.001 1.57E-01 4.77E-02 7.49E-03 

Ag-108m 2.60E-01 1.19E-02 0.001 1.19E-05 6.69E-01 7.99E-06 

Ag-110m 4.88E-01 2.24E-02 0.001 2.24E-05 1.41E-02 3.16E-07 

Ce-144 3.38E+00 1.55E-01 0.001 1.55E-04 5.57E-03 8.65E-07 

Co-58 5.12E-01 2.35E-02 0.001 2.35E-05 1.68E-03 3.95E-08 

Co-60 4.42E+02 2.03E+01 0.001 2.03E-02 6.91E-02 1.40E-03 

Cs-134 2.84E-01 1.30E-02 0.001 1.30E-05 3.79E-02 4.94E-07 

Cs-137 1.89E+03 8.68E+01 0.001 8.68E-02 7.29E-02 6.33E-03 

Eu-152 5.29E+00 2.43E-01 0.001 2.43E-04 6.63E-02 1.61E-05 

Eu-154 7.15E+00 3.29E-01 0.001 3.29E-04 5.34E-02 1.76E-05 

Eu-155 8.37E-01 3.85E-02 0.001 3.85E-05 2.35E-03 9.05E-08 

Mn-54 1.84E-01 8.46E-03 0.001 8.46E-06 4.40E-03 3.72E-08 

Nb-95 1.19E+00 5.46E-02 0.001 5.46E-05 1.59E-03 8.68E-08 

Ra-226 7.45E-01 3.43E-02 0.001 3.43E-05 2.12E-01 7.27E-06 

Ru-103 4.33E+00 1.99E-01 0.001 1.99E-04 5.76E-04 1.15E-07 

Ru-106 3.58E+00 1.65E-01 0.001 1.65E-04 8.45E-03 1.39E-06 

Sb-125 1.44E+00 6.63E-02 0.001 6.63E-05 7.24E-03 4.80E-07 

Zn-65 4.61E-01 2.12E-02 0.001 2.12E-05 1.35E-02 2.86E-07 

Zr-95 1.06E+00 4.88E-02 0.001 4.88E-05 1.20E-03 5.85E-08 
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I-129 1.84E-02 8.45E-04 0.001 8.45E-07 2.75E-01 2.32E-07 

Ni-63 2.68E+02 1.23E+01 0.001 1.23E-02 1.40E-04 1.72E-06 

Tritium 2.78E+01 1.28E+00 1.000 1.28E+00 1.39E-05 1.78E-05 

K-40 4.56E-05 2.10E-06 0.001 2.10E-09 5.46E-02 1.14E-10 

Th-228 5.91E-06 2.72E-07 0.001 2.72E-10 2.53E+00 6.88E-10 

Th-230 6.94E-06 3.19E-07 0.001 3.19E-10 2.53E+00 8.07E-10 

Total Dose mrem/yr          1.69E-02 

Projected Potentially Significant Emissions Rate 

The projected emission rate for significant pollutants is based on potentially emitting all of each pollutant within 
a one year time frame.  Therefore the 90% UCL concentration for each pollutant is multiplied by the volume of 
waste to be treated (45987 kg) and then converted to tons/year.  The tons/year is then confirmed to be below the 

significance level of IDAPA 58.01.01.6.92. 

Example:  

Lead  

7.80E1 mg/kg X 45987 kg X 2.2046 lbs/mg X 1 ton/2000 lbs = 3.96E-3 tons/year 

2005 APAD POTENTIAL V-TANK EMISSIONS COMPARED TO IDAPA 58.01.01.6.92 SIGNIFICANT 
EMISSION RATES 

Pollutant 
95% UCL 
(mg/kg) 

Total 
Constituent 

(lb)
Emissions    

lb/hr
Emissions    

ton/yr 

IDAPA
Significance 
Limit   ton/yr 

Less than 
Significance 

Limit? 

Be 2.37E+00 0.2 2.74E-05 1.20E-04 4.00E-04 YES 

Pb 7.80E+01 7.9 9.03E-04 3.96E-03 6.00E-01 YES 

Hg 1.01E+02 10.3 1.17E-03 5.14E-03 1.00E-01 YES 

Conclusion 

The emissions levels modeled above and compared to IDAPA 58.01.01.585 and 586 confirm that the results of the new 
source term evaluation do not change the original conclusion of APAD 04-53 that this source meets the requirements of a 
Level I.b exemption under IDAPA 58.01.01.210.  See attached worksheet.   
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Reference 

APAD 04-53 “Air Permitting Applicability Determination for the TAN V-Tanks” September 2004 

EDF-6326 “Revised Source Term Inventory for the V-Tank Waste,” October 2005 

40 CFR 61 Appendix D, “Methods for Estimating Radionuclide Emissions” 
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